Duodenal trauma is an uncommon injury associated with significant mortality and morbidity. Upper gastrointestinal radiological studies and computed tomography may lead to the diagnosis of blunt duodenal trauma. Exploratory laparotomy remains as the ultimate diagnostic test if a high suspicion of duodenal injury continues even in the face of absent or equivocal radiographic signs. The majority of duodenal injuries may be managed by simple repair of the injured site. More complicated injuries require more sophisticated techniques. Here, we report a case of multilevel blunt duodenal injury successfully managed with duodenal diverticulization, Roux-en-Y gastrojejunostomy and catheter duodenostomy. 
INTRODUCTION
Injuries of the duodenum are uncommon, although not rare, because of its retroperitoneal location. Duodenal injuries represent approximately 3% to 5% of all abdominal injuries.(1) Penetrating trauma accounts for 78% of all duodenal injuries, whereas blunt trauma accounts for 22%.(1) Mortality and morbidity from duodenal injuries are related to the causative agent, location, presence of associated injuries, and type of surgical repair. However, the interval from injury to operation plays the most significant role in determining the incidence of morbidity and mortality. Lucas and Ledgerwood(2) reported a mortality rate of 40% in patients who were not operated within the first 24 hours after injury, in contrast to a mortality rate of 11% among those patients operated less than 24 hours after the injury. The incidence of associated injuries ranges from 30% to 87% in several series, with the liver being the most common associated organ injured (17%). In penetrating trauma, associated injuries to the inferior vena cava (35%) and pancreas (10∼53%) are predominant. Over the last two decades, there has been a decline in the overall mortality in these injuries with an overall current mortality between 10.5% and 14%.
Blunt duodenal injury at more than one site, discussed in this report, can be a rare surgical entity. In our review over the past 20 years, a few reports have specifically described blunt duodenal injury at multiple levels. The management options for duodenal injuries are several methods and are determined by the injury level, the extent of injury and the patient's overall condition. We report a case of multilevel blunt duodenal injury managed successfully with duodenal diverticulization, Roux-en-Y gastrojejunostomy and catheter duodenostomy.
CASE REPORT
A 21-year-old man was crushed by a push cart during working. His chief complaint was abdominal pain and he was hemodynamically stable, with a pulse of 72 beats/min and a blood pressure of 120/80 mmHg. Diffuse abdominal tenderness and rebound tenderness was revealed in physical examination. Blood tests showed increased white cell count Fig. 1, 2 ). We take diagnostic exploratory laparotomy. On operation field, 1st part of duodenum was perforated; grade III, about 75% laceration of the whole circumference (Fig. 3) . The serosa of duodenal 3rd & 4th parts was detached from pancreas and the segments were devasculized (Fig. 4) .
Duodenal resection of 1st part was performed. Then segmental resection of devasculized duodenal 3rd & 4th parts was performed. Both ends of diverticulized duodenal segment were closed. Side to side Roux-en-Y gastrojejunostomy and side to side duodenojejunostomy using afferent jejunal loop were performed. Catheter duodenostomy was performed for duodenal decompression (Fig. 5 ).
The patient recovered without evidence of leak and the In the face of duodenal injuries at two separated sites with the disruption of the first portion of the duodenum, primary repair alone appeared to be an inadequate therapy.
Because duodenal injuries were found in multiple levels in 1st, 3rd and 4th of the duodenum, we prudently considered pancreaticoduodenectomy. However, the pancreas was intact. The patient's condition was stable, thus it allowed us to proceed with sophisticated surgery. We managed the disruption of the first part of the duodenum by duodenal diversion. Duodenal diversion was accomplished with duodenal diverticulization by segmental resection of duodenal first part because of the devasculized third and fourth part of the duodenum. Then we elected to exclude the third and fourth part of the duodenum, too.
Resection of the devasculized lower part of the duodenum was done and side to side Roux-en-Y duodenojejunostomy reconstruction was performed by side to side anastomosis of Roux limb using diverticulized duodenal segment and following side to side gastrojejunostomy using afferent jejunal loop. Catheter duodenostomy was performed. In this case we recognized that duodenal diverticulization is the good surgical option in the multilevel duodenal injury without associated pancreas injury if it accompanied by optimal drainage operation, thus avoiding pancreaticoduodenectomy.
